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AMENDMENTS TO THE CLAIMS 

The listing of claims below replaces all prior versions of claims in the application. 

1 . (Original) A semiconductor device comprising: 
a substrate; 

a ferroelectric capacitor including a ferroelectric film on the substrate; and 
a stress application layer which actively applies tensile or compressive stress to the 
ferroelectric film of the ferroelectric capacitor by deforming the substrate. 

2. (Original) The semiconductor device of claim 1 wherein the stress application layer is 
provided on a surface of the substrate. 

3. (Original) The semiconductor device of claim 2 wherein the stress application layer 
contains a film formed on the substrate surface, said film having a thickness in a range of 1 
micrometers to 5 micrometers, and having a coefficient of thermal expansion different from a 
coefficient of thermal expansion of the substrate. 

4. (Currently amended) The A semiconductor device according to claim 1 comprising: 
a s e miconductor substrat e ; 

gat e e l e ctrod e s and diffusion r e gions form e d on th e substrat e ; 

f e rro e lectric capacitors e ach including a low e r e l e ctrod e lay e r, a f e rroelectric film and an 
upp e r el e ctrod e lay e r, which ar e stack e d ov e r th e substrate s e qu e ntially and conn e ct e d to th e 
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diffusion r e gions; and 

a str e ss application lay e r applying t e nsil e or compr e ssiv e str e ss to th e f e rro e lectric film of 
th e f e rro e l e ctric capacitor, wherein the stress application layer contains a film formed on a back 
surface of the substrate, said film having a thickn e ss in a rang e of 1 microm e t e rs to 5 
microm e t e rs, and having a coefficient of thermal expansion different from a coefficient of 
thermal expansion of the substrate. 

5. (Withdrawn) A semiconductor device comprising: 

an IC chip including a semiconductor substrate and a ferroelectric capacitor, the 
ferroelectric capacitor including a lower electrode layer, a ferroelectric film and an upper 
electrode layer which are stacked over the substrate sequentially; 

a die pad supporting the IC chip; and 

a die attachment layer attaching the IC chip to the die pad, 

wherein one of the die attachment layer and the die pad is provided to apply tensile or 
compressive stress to the IC chip. 

6. (Withdrawn) The semiconductor device of claim 5 wherein the die attachment layer is 
composed of a thermosetting resin, and the thermosetting resin of the die attachment layer is 
contracted at a time of curing so that the die attachment layer acts to apply tensile stress to the 
ferroelectric film of the IC chip. 
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7. (Withdrawn) The semiconductor device of claim 5 wherein the die pad is composed 
of a bimetallic strip containing metal materials with different coefficients of thermal expansion, 
so that the die pad is provided to apply tensile or compressive stress to the ferroelectric film of 
the IC chip. 

8. (Original) The semiconductor device of claim 1 wherein the ferroelectric film 
contains an oxide which has one of a perovskite crystal structure, a stratified or layered 
perovskite crystal structure, or a tungsten-bronze crystal structure. 

9. (Original) The semiconductor device of claim 8 wherein the perovskite crystal 
structure of the oxide includes one of Pb(Zri_ x Ti x )03 (O^x^ 1), (Pbi_ y La y )(Zri. x Ti x )03 (O^x, y 
£ 1), Ba(Sr,. x Ti x )0 3 (O^x^ 1), or BiLaTiOz. 

10. (Withdrawn) A manufacture method of a semiconductor device including a 
semiconductor substrate and a ferroelectric capacitor, the ferroelectric capacitor including a 
lower electrode layer, a ferroelectric film and an upper electrode layer which are stacked over the 
substrate sequentially, the method comprising steps of: 

forming the ferroelectric film; 

applying external force to the semiconductor device after the ferroelectric film is formed; 

and 

controlling a direction of polarization of the ferroelectric film by the application of an 
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external mechanical force. 

1 1 . (Withdrawn) A manufacture method of a semiconductor device, comprising steps 

of: 

forming an IC chip so that the IC chip includes a semiconductor substrate and a 
ferroelectric capacitor, the ferroelectric capacitor including a lower electrode layer, a 
ferroelectric film and an upper electrode layer which are stacked over the substrate sequentially; 

attaching the IC chip to a die pad by using a die attachment agent; and 

applying external force to the IC chip in said attaching step. 

12. (Withdrawn) A measurement fixture for a ferroelectric film formed on a substrate of 
a semiconductor device, comprising: 

a fixing part fixing one end of the substrate such that the substrate is arranged 
horizontally to place the ferroelectric film on the substrate upside; 

a moving part movably supporting the other end of the substrate such that the substrate is 
movable vertically; and 

a micrometer head moving vertically the other end of the substrate where it is supported 
by the moving part, in a controlled quantity. 

13. (Withdrawn) A method of measuring electrical characteristics of a ferroelectric 
film of a ferroelectric capacitor, the method comprising steps of: 



Page 6 



Application No. 10/716,878 
Attorney Docket No. 032122 



Amendment under 37 C.F.R. §1.111 
Amendment filed: December 14, 2005 



applying an external electric field to the ferroelectric film of the ferroelectric capacitor; 

applying a predetermined stress to the ferroelectric film when the electric field is applied 
to the ferroelectric film; and 

detecting a signal indicating expansion or contraction of the ferroelectric film according 
to the stress applied to the ferroelectric film. 
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